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.Introduction: Aneurysms of the visceral arteries (VAAs) are an extremely rare form of vascular pathologies with
an incidence of 0.1e0.2% in routine autopsies. Aneurysms of the gastroduodenal artery account for only 1.5% of
more than 3000 reported aneurysms of visceral arteries between 1960 and 1994.
Report:We report about a giant true aneurysm of the gastroduodenal artery with arterio-caval and arterio-portal
ﬁstula in a 75-year-old female patient with abdominal pain as her only symptom.
Discussion: We discuss that endovascular treatment of VAA is not always possible and sensible so that surgery
may be unavoidable despite the higher risk.
 2012 European Society for Vascular Surgery. Published by Elsevier Ltd.
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rare form of vascular pathologies with an incidence of 0.1e
0.2% in routine autopsies.1 Aneurysms of the gastroduo-
denal artery account for only 1.5% of more than 3000 re-
ported VAAs between 1960 and 1994.2 Atherosclerosis is
the common cause of true visceral aneurysms; less common
aetiologies include ﬁbromuscular dysplasia, giant cell
arteritis, Marfan syndrome as well as EhlereDanlos
syndrome,2 whereas trauma and inﬂammation are the main
aetiologies for pseudo-aneurysms.2
Aneurysms can be treated surgically (resection with direct
vessel anastomosis, graft interposition, aneurysmoraphy, liga-
tion or bypass) or by intervention (embolisation and stenting
by covered ormultilayer stents).Table 1 shows the distribution
of the procedures in the latest retrospective single-centre
studies. Stent occlusion, migration of the stent, failed attempt
at embolisation and recanalisation after embolisation are the
described reasons for failure of the endovascular treatment.
Including the aneurysm of the gastroduodenal artery we
report there are a total of seven with a size of >5 cm re-
ported in the literature (see Table 2). None of the reported
aneurysms of the gastroduodenal artery had a size of
>10 cm. Further, the presence of more than one ﬁstula was
not been described as yet.CASE REPORT
A 75-year-old female, haemodynamically stable, bedridden
patient (World Health Organization (WHO) grade IV) wasof original article: http://dx.doi.org/10.1016/j.ejvs.2012.11.017
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Open access under CC BY-NC-ND license.admitted in December 2009 with constipation and unclear
abdominal symptoms. Her past medical history was signif-
icant for an ischaemic stroke in January 2009, followed by
a pulmonary embolism in the presence of a deep vein
thrombosis shortly thereafter. A percutaneous endoscopic
jejunostomy (PEJ) tube had been inserted at that time. She
was treated with long-term anticoagulation because of
intermittent atrial ﬁbrillation and the previous pulmonary
embolism. Her past surgical history was signiﬁcant for
a Billroth-II resection for gastric ulcers 32 years ago.
At the initial clinical examination, a tender and pulsating
mass was palpated in the right upper abdomen (see Fig. 1).
Computed tomography of the abdomen showed an
aneurysm of a side branch of the common hepatic artery
with a diameter of 16.5 cm. An angiography was done
which showed an aneurysm of the gastroduodenal artery
(see Fig. 2). Furthermore, drainage of the contrast agent via
a ﬁstula to the inferior vena cava was observed. During the
same interventional procedure, we made an attempt to
exclude the aneurysm by embolising with coils. Even after
several changes of wires and catheters, due to the aneu-
rysmal size and the ﬂow volume stable catheter position in
the gastroduodenal artery could not be achieved. For this
reason the attempted coiling was not performed. Therefore,
the intervention was terminated without successful
treatment.
Three days later, we made another attempt at endovas-
cular exclusion of the aneurysm with a stent, this time,
however, with the Sones technique, hoping to accomplish
a more stable catheter placement within the artery.
Following repeated futile attempts, we terminated the
intervention once again without successful treatment. As all
minimally invasive procedures failed, the decision for open
surgery was made and the patient was operated 6 days
after the last endovascular intervention. After incision of
Table 1. Distribution of the treatment of VAA’s in the literature.
Patients
(aneurysms)
Surgical
treatment
Endovascular
treatment
Conservative
therapy
Grego et al.; Cardiovasc Surg 2003;11:19e25 16 13 (81%) 3 (19%) Not reported
Sessa et al.; Ann Vasc Surg 2004;18:695e703 34 (42) 29 (69%) 13 (31%) Not reported
Chiesa et al.; Ann Vasc Surg 2005;19:42e8 28 (31) 24 (77%) 7 (23%) Not reported
Sachdev et al.; J Vasc Surg 2006;44:718e24 59 (61) 25 (41%) 36 (59%) Not reported
Ruiz-Tovar et al.; Scand J Surg 2007;96:308e13 18 13 (72%) 5 (18%) Not reported
Popov et al.; Vasa 2007;36:191e8 35 28 (80%) 3 (9%) 4 (11%)
Tulsyan et al.; J Vasc Surg 2007;45:276e83 90 19 (21%) 48 (53%) 23 (26%)
Pulli et al.; J Vasc Surg 2008;48:334e42 55 (59) 58 (98%) 1 (2%) Not reported
Grotemeyer et al.; Langenbecks Arch Surg
2009;394:1093e100
23 (31) 29 (94%) 2 (7%) Not reported
Meyer et al.; Zentralbl Chir 2010;135:416e20 19 (20) 13 (65%) 7 (35%) Not reported
Ferrero et al.; Ann Vasc Surg 2011;25:923e35. 33 24 (73%) 9 (27%) Not reported
Piffaretti et al.; J Cardiovasc Surg 2011
Aug;52:557e65
42 12 (28%) 30 (71%) Not reported
e22 EJVES Extra Volume 25 Issue 3 March/2013the aneurysm, another ﬁstula to the portal vein was
discovered. To keep collateral damage to a minimum, only
the anterior wall of the subhepatic section of the aneurysm
was resected. Blood supply to the aneurysm was controlled
by ﬁnger compression of the hepatic artery. Distal control
was not necessary because of negligible backﬂow. After
removal of the haematoma the gastroduodenal artery was
ligated at the junction with the hepatic artery. Both ﬁstulas
to the portal vein and the inferior vena cava were over-
sewn. Surgery was completed without any complications
and the postoperative period was uneventful. For blood
loss of 800 ml, two units of whole blood were transfused.
The patient could be discharged on the 16th postoperative
day in a stable cardio-pulmonary condition. Pathology
conﬁrmed the presence of a true aneurysm.
DISCUSSION
In some cases, VAAs become symptomatic only after
rupture, and these cases do not infrequently result inTable 2. Reported cases about GDA aneurysms larger than 5 cm.
Author Age Gender Clinical presentation
Sethi et al.; Surgery
1976;79:233e5
57 M Hemorrhagic shock
Matsuzaki et al.; Intern
Med 1998;37:930e3
85 M Fever and elevated
liver enzymes
Androulakakis et al.; Eur J
Gastro-enterol Hepatol
2002;14:457e61
77 M Acute abdomen
Battula et al.; Int J Surg
2008;6:459e61
79 F Incidental ﬁnding
Marjanovic et al.; Vasc
Endovascular Surg
2010;44:392e4
56 M Abdominal pain
Krishan et al.; Vasc
Endovascular Surg
2010;44:139e45.
61 F Follow-up for a
large pancreas
pseudocysta
Ardelt et al. 75 F Abdominal pain
US e Ultrasound, CT e Computed Tomography, EGD e Esophago-Gas
a With arterio-portal ﬁstula.a lethal outcome. Most of the time, they are discovered as
incidental ﬁndings during abdominal ultrasound. Apart from
ultrasound which may provide ﬁrst hints, the diagnostic
tools of choice are computed tomography, magnetic reso-
nance imaging and angiography which allows for deﬁnitive
attribution of the aneurysm to the vascular anatomy.
In our case, we believe that the previous gastric surgery
might have resulted in the development of the aneurysm.
The presence of the PEJ tube for parenteral nutrition was
probably the reason why the aneurysm of this remarkable
size was not detected earlier.
Under different conditions, a rupture would surely have
had a more dramatic outcome. The stable circulatory and
haematological conditions of our patient allowed for an
elective procedure after the coagulatory conditions had
improved. After two futile endovascular attempts, the
aneurysm was treated surgically.
However, the treatment success was considered to be
unsure because of the aneurysmal size. A primary surgicalDiagnostics Size
(in cm)
Treatment Outcome
Angiography 5.5 Ligation Recurrence,
survived
US, CT 6.2 Resection of the
aneurysm
Survived
US, EGD, CT 8 e Died
EGD, CT 6 Coil embolisation Survived
CT 6.8 Stent graft Survived
CT, Angiography 6 Stent graft Survived
CT, Angiography 16.5 Resection of
the aneurysm
Survived
tro-Duodenoscopy.
Figure 1. Right: visible tumour in the right upper abdomen; left: intra-operative picture of the aneurysm.
Figure 2. Right: ventral CT slice shows the aneurysm ﬁlled with contrast agent; left: angiography dilute efﬂuent into the vena cava inferior.
M. Ardelt et al. e23procedure should be performed for ruptured aneurysms of
the gastroduodenal artery (except for contained ruptured
aneurysms) as well as in cases of clinically relevant
compression of vessels or organs from visceral aneurysms.3
Cases of endovascular treatment of a ruptured visceral
aneurysm have been reported. Contained ruptured aneu-
rysms allow for a delay until primary endovascular
treatment.4
The decision for exclusion in asymptomatic visceral
aneurysms should be discussed generally from a size of
2 cm because of the increasing risk of rupture and
embolisation.
CONCLUSION
Visceral aneurysms are extremely rare with aneurysms of
the gastroduodenal artery being the rarest, accounting for
1.5%.1 Primary endovascular exclusion of an aneurysm of
the gastroduodenal artery from a size of 2 cm in electivecases would be preferable. As can be seen from our case,
endovascular treatment is not always possible and sensible
so that surgery may be unavoidable despite the higher risk.
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